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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-16, 34-36 and 41-45 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Cova et al U.S. Patent No 2005/0157814 A1. 

As per claim 1 , Cova et al teaches a digital predistortion circuit for compensating 
nonlinear distortion introduced by analog-transmitter components of a digital 
communications transmitter, said predistortion circuit comprising (see abstract and figs. 
1 and 4): a source of a complex-forward-data stream configured to digitally convey 
information (see fig. 1 elements 400, 402 and page 7 [0053]); a DPD controller is the 
same as the claimed (basis-function generator) coupled to said complex- forward-data- 
stream source and configured to generate a complex-basis-function-data stream in 
response to said complex- forward-data stream (see fig.4 element 420 and page 7 
[0053] and page 8); a filter coupled to said basis-function generator and configured to 
generate a complex-filtered-basis-function-data stream in response to said complex- 
basis-function-data stream (see fig.4 element 108 and page 2 [0010-0012]); and a 
combination circuit for combining said complex-filtered- basis-function-data stream and 



Application/Control Number: 10/766,779 Page 3 

Art Unit: 2611 

said complex-forward-data stream to compensate for said nonlinear distortion (see fig.4 
elements 408, 410 and page 5 [0034] and page 7 [0053]). 

As per claim 2, Cova et al inherently teaches wherein said filter is an equalizer 
defined by filter coefficients (see [001 1-0014]). 

As per claim 3, Cova et al inherently teaches additionally comprising a feedback 
section adapted to receive a feedback signal from said analog-transmitter components 
and to generate a return-data stream, said feedback section being coupled to said 
equalizer so that said filter coefficients are responsive to said return-data stream (see 
fig.4 and page [0004-0005] and [0052]). 

As per claim 4, Cova et al inherently teaches wherein: said complex-forward- 
data stream exhibits a forward resolution; and said return-data stream exhibits a return 
resolution less than said forward resolution. 

As per claim 5, Cova et al inherently teaches additionally comprising a 
programmable delay element coupled between said basis-function generator and said 
feedback section, said programmable delay element being configured to produce a 
delayed-complex-forward-data stream temporally aligned with said return-data stream 
(see fig.9 and page 9 [0008], [0010], [0037], [0042], [0061]). 

As per claim 6, Cova et al inherently teaches wherein: said equalizer 
implements an estimation-and-convergence algorithm to determine said filter 
coefficients; said estimation-and-convergence algorithm is responsive to said complex- 
basis-function-data stream and to said return-data stream; said complex-forward-data 
stream and said return-data stream exhibit forward-error and return-error levels, 



Application/Control Number: 10/766,779 Page 4 

Art Unit: 2611 

respectively, with said return-error level being greater than said forward-error level; and 
said estimation-and-convergence algorithm is configured to transform increased 
algorithmic processing time into reduced effective-error level for said return-data stream 
(see fig.4 and [0053], [0058]). 

As per claim 7, Cova et al inherently teaches wherein said equalizer implements 
an estimation-and-convergence algorithm to determine said filter coefficients (see 
[0011-0014], [0058]). 

As per claim 8, Cova et al inherently teaches wherein: said equalizer is a non- 
adaptive equalizer configured to be programmed with said filter coefficients; and said 
predistortion circuit additionally comprises an adaptation engine selectively coupled to 
said non-adaptive equalizer and configured to implement an estimation-and- 
convergence algorithm which determines said filter coefficients (see figs. 3-4). 

As per claim 9, Cova et al inherently teaches additionally comprising a controller 
coupled to said non- adaptive equalizer and to said adaptation engine, said controller 
being configured to couple said adaptation engine to said non-adaptive equalizer to 
determine said filter coefficients and to decouple said adaptation engine from said non- 
adaptive equalizer (see figs. 3-4). 

As per claim 10, Cova et al inherently teaches wherein: said non-adaptive 
equalizer is a complex equalizer having an in-phase path, a quadrature path, an in- 
phase-to-quadrature path, and a quadrature-to-in-phase path; a first set of said filter 
coefficients is programmed in said in-phase and quadrature paths, and a second set of 
said filter coefficients is programmed in said in-phase-to- quadrature and quadrature-to- 
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in-phase paths; and said adaptation engine accommodates a partial complex equalizer 
and has first and second paths, said first and second paths being configured in one 
mode to determine said filter coefficients for said in-phase and quadrature paths, and 
being configured in another mode to determine said filter coefficients for said in-phase- 
to-quadrature and quadrature-to-in-phase paths (see figs. 3-4). 

As per claim 1 1 , Cova et al inherently teaches a predistortion circuit wherein said 
complex-basis-function-data stream is responsive to X(n)'iX(n) iK, where X(n) 
represents said complex-forward-data stream, and K is an integer greater than or equal 
to one (see page 6 [0038-0039]). 

As per claim 12, Cova et al inherently teaches wherein said basis-function 
generator generates a plurality of complex- basis-function-data streams. 

As per claim 13, Cova et al inherently teaches wherein: said filter is a first 
equalizer that processes a first one of said plurality of complex-basis-function-data 
streams; one or more additional equalizers respectively process other ones of said 
plurality of complex-basis-function-data streams; and said first equalizer and said one or 
more additional equalizers couple to said combination circuit (see figs. 3-4). 

As per claim 14, Cova et al inherently teaches wherein: said first equalizer and 
said one or more additional equalizers are non-adaptive equalizers; and said 
predistortion circuit additionally comprises an adaptation engine selectively coupled to 
said non-adaptive equalizers, said adaptation engine being configured to implement an 
estimation-and-convergence algorithm which determines filter coefficients for said non- 
adaptive equalizers (see figs. 3-4). 
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As per claim 15, Cova et al inherently teaches wherein: each of said non- 
adaptive equalizers is a complex equalizer having an in-phase path, a quadrature path, 
an in- phase-to-quadrature path, and a quadrature-to-in-phase path; for each of said 
non-adaptive equalizers, a first set of said filter coefficients is programmed in said in- 
phase and quadrature paths, and a second set of said filter coefficients is programmed 
in said in-phase-to-quadrature and quadrature-to- in-phase paths; and said adaptation 
engine accommodates a partial complex equalizer and has first and second paths, said 
first and second paths being configured in one mode to determine filter coefficients for 
said in-phase and quadrature paths, and being configured in another mode to determine 
said filter coefficients for said in-phase-to-quadrature and quadrature-to- in-phase paths 
(see figs. 3-4). 

As per claim 16, Cova et al inherently teaches wherein: said basis-function 
generator is configured to generate a plurality of substantially orthogonal basis 
functions; each of said basis functions is responsive to X(n)'iX(n) IK, where X(n) 
represents said complex-forward-data stream and K is an integer greater than or equal 
to one; and each of said basis functions produces a complex-basis- function-data 
stream (see page 6 [0038-0039]). 

As per claim 34, Cova et al teaches a method of digitally compensating for 
nonlinear distortion introduced by analog-transmitter components of a digital 
communications transmitter, said method comprising: providing a forward-data stream 
configured to digitally convey information (see fig. 1 and 4 elements 400, 402 and page 
7 [0053]); generating a basis-function-data stream responsive to X(n)\JX(n) IK, where 
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X(n) represents said forward-data stream, and K is an integer greater than or equal to 
one (see fig.4 element 420 and page 7 [0053] and' page 6 [0038-0039]); filtering said 
basis-function-data stream to generate a filtered-basis-function-data stream (see fig.4 
element 108 and page 2 [0010-0012]); and combining said filtered-basis-function-data 
stream and said forward-data stream to compensate for said nonlinear distortion (see 
fig.4 elements 408, 410 and page 5 [0034] and page 7 [0053]). 

As per claim 35, Cova et al inherently teaches wherein said filtering activity 
filters said basis-function-data stream in a manner determined by filter coefficients, and 
said method additionally comprises: down-converting a feedback signal obtained from 
said analog-transmitter components to generate a return-data stream; and processing 
said return-data stream to generate said filter coefficients (see figs. 3-4 and [001 1-0014], 
[0058]). 

As per claim 36, Cova et al inherently teaches wherein: said return-data stream 
exhibits a lower resolution than is exhibited by said forward-data stream; and said 
return-data stream exhibits a lower resolution than is exhibited by said basis-function- 
data stream. 

As per claim 41 , Cova et al inherently teaches wherein: said filtering activity 
filters said basis-function-data stream in response to filter coefficients; said filtering 
activity is performed by a programmable digital equalizer section which includes a non- 
adaptive equalizer selectively coupled to an adaptation engine; and said method 
additionally comprises coupling said adaptation engine to said non-adaptive equalizer to 
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determine said filter coefficients, then decoupling said adaptation engine from said non- 
adaptive equalizer. 

As per claim 42, Cova et al inherently teaches wherein: each of said forward- 
data stream, said basis-function-data stream, and said filtered-basis-function-data 
stream is a complex-data stream; said non-adaptive equalizer is a complex equalizer 
having first and second sets of filter coefficients; said adaptation engine accommodates 
a partial complex equalizer; and as a result of said coupling activity, said adaptation 
engine identifies said first set of filter coefficients, then after identifying said first set of 
filter coefficients identifies said second set of filter coefficients. 

As per claim 43, Cova et al inherently teaches wherein: said generating activity 
generates a plurality of basis functions, with each of said basis functions being 
responsive to X(n)'IX(n) fK, where X(n) represents said forward-data stream and K is an 
integer greater than or equal to one, and with each of said basis functions producing its 
own basis-function-data stream; said filtering activity filters each of said plurality of 
basis-function-data streams to generate a corresponding plurality of filtered-basis- 
function-data streams; and said combining activity combines said plurality of filtered- 
basis-function-data streams with said forward-data stream to compensate for said 
nonlinear distortion (see figs.3-4 and page 6 [0038-0039]). 

As per claim 44, Cova et al inherently teaches wherein, for each of said plurality 
of basis-function-data streams, said filtering activity filters said basis-function-data 
stream in a manner determined by a filter-coefficient set configured for said basis- 
function-data stream, and said method additionally comprises: down-converting a 
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•feedback signal obtained from said analog-transmitter components to generate a return- 
data stream; and processing said return-data stream to sequentially generate said filter- 
coefficient sets (see figs. 3-4). 

As per claim 45, Cova et al inherently teaches wherein: said filtering activity is 
performed by a digital equalizer section which includes a plurality of non-adaptive 
equalizers and an adaptation engine; and said method additionally comprises 
sequentially coupling said adaptation engine to each of said non-adaptive equalizers so 
that said adaptation engine will converge upon one of said filter-coefficient sets, then 
programming said one of said filter-coefficient sets into a corresponding one of said 
non- adaptive equalizers, and decoupling said adaptation engine from said 
corresponding one of said non-adaptive equalizers (see figs. 3-4). 

Allowable Subject Matter 

3. Claims 17-20 and 37-40 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

4. Claims 21-33 are allowed over the prior art of record. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: a heat estimator adapted to receive a signal responsive to said complex- 
forward-data stream and to generate a heat signal responsive to relative power in said 
complex-forward-data stream; and said heat estimator couples to said filter so that said 
heat signal influences said complex-filtered-basis-function- data stream. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Griph et al U.S. Patent No 6,674,808 B1 teaches a post amplifier filter rejection. 
Schnabl et al U.S. patent No 5,90361 1 teaches a method of correcting nonlinearities. 
Hsu et al U.S. Patent No 6,794,936 B2. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571 272 3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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